study of the process that is the subject of this paper. So, as the first step in a more ambitious research 48 effort, we have selected a series of hydrocarbons we consider to be representative of the different 49 hydrocarbon fractions present in gasoline. Thus, to represent the straight-chain hydrocarbon fractions 50 in gasoline, we chose hexane; to represent cyclic hydrocarbons, we chose cyclohexane; isooctane for 51 branched hydrocarbons; finally, toluene served to represent the aromatic fractions. Each of these was 52 tested in an azeotropic distillation column at the semi pilot-plant scale, in order to gauge the technical 53 feasibility of a process that obtains such a ready-to-use fuel blend. To establish whether the 54 hydrocarbons are suitable for use in this process under different operating conditions, as well as for 55 purposes of comparison with the conventional process, we have simulated the experiments using 56 equilibrium data.
57
Ultimately, our intention is to show that it is both technically and economically feasible to obtain, via 58 azeotropic distillation, a bioethanol-hydrocarbon fuel blend that is immediately ready for use in 
97

Experimental Results
98
Multiple experiments were carried out on each of the hydrocarbons. There are many variables that can 99 affect the distillation process: the mass ratio between ethanol and entrainer, the reboiler heat duty, the 100 entrainer compound, flow rates, temperatures, etc. Only two of these variables were chosen for 101 studying the process, the entrainer and heat duty, while the rest were kept constant. Notice that the 102 purpose of this study was to ascertain the feasibility of the proposed process as well as to identify 103 problems that might arise in the industrial implementation thereof.
104
Once steady state had been reached (after at least an hour), which was ascertained by repeatedly 
117
It was found in all cases that there was a maximum value of the reboiler heat duty beyond which the 119 column no longer operated correctly. This was evident from the fact that the vapor leaving the top of 120 the column did not split into two liquid phases on cooling. However, we must emphasize that neither 121 this maximum nor any of the other reboiler heat duties can be compared across different mixtures 122 since they depend on other operating variables such as the temperature of the hydrocarbon in the 123 column feed; this differs from hydrocarbon to hydrocarbon simply because they have different boiling 124 point temperatures, as shown in Table 1 .
126
Figures 2-5 a show that the distillate flow rates are small compared with the overall feed rate (about 45 127 g/min). They remain essentially constant or increase slightly with the exception of the system 128 containing cyclohexane, whose flow rate increases markedly. 
154
In conclusion, it is important to point out that all the studied hydrocarbons are suitable for producing 155 an ethanol-hydrocarbon mixture that is nearly free of water. Consequently, it is not unreasonable to 
253
For the purpose of the comparison, the simulation has been based on a flow diagram similar to the one 254 shown in Figure 7 . UNIFAC was used to model the thermodynamics of all process units. 255 Table 2 lists the temperatures, flow rates and compositions of the feed and product streams of the two 256 processes that were studied with isooctane as separating agent. Streams 1 and 2 represent the water-257 ethanol azeotrope and hydrocarbon feed streams, respectively; they are the same in both processes.
258
Stream 3 represents the desired product, which in the conventional process is pure ethanol, and in the 259 proposed process is the ethanol-hydrocarbon blend. The water that has entered the system leaves it in 260 stream WS, and corresponds to the bottoms product from the second distillation column whose 261 function is also to remove water from the system.
263
If we compare the heat requirements of the process units in the two simulated processes (see Table 3) 264 and the energy to produce anhydrous ethanol in each case (see Table 4 ), we obtain a threefold 265 reduction in costs of the new process with respect to the conventional one. This leads us to believe that 266 the new process would be a viable alternative to the conventional process.
268
Conclusions
269
We have shown experimentally and by simulation that it is viable both technically and economically 270 to manufacture a ready-to-use ethanol-hydrocarbon fuel blend by azeotropic distillation.
271
Starting from an azeotropic mixture of water and ethanol, and with several different hydrocarbons 
276
The various experiments carried out in this study show that, at a given feed rate, as the reboiler heat 277 duty rises, the amount of water in the ethanol-hydrocarbon blend falls until the heat duty reaches a 278 maximum value at which the distillation column ceases to operate correctly.
280
Conventional thermodynamic models exhibit departures from observed behavior when used to 
